“Calhoun 


Institutional Archive of the Naval Postgraduate School 





Calhoun: The NPS Institutional Archive 
DSpace Repository 


Theses and Dissertations 1. Thesis and Dissertation Collection, all items 


1952 


Gas absorption by atomization 


Branscome, James Roscoe 


Bethlehem, Pennsylvania; Lehigh University 


This publication is a work of the U.S. Government as defined in Title 17, United 
States Code, Section 101. Copyright protection is not available for this work in the 
United States. 


Downloaded from NPS Archive: Calhoun 


| Calhoun is the Naval Postgraduate School's public access digital repository for 
F (8 D U DLEY research materials and institutional publications created by the NPS community. 
«ist | | Calhoun is named for Professor of Mathematics Guy K. Calhoun, NPS'‘s first 


NY KNOX appointed — and published -- scholarly author. 

4 | a | 

“ea LIBRARY Dudley Knox Library / Naval Postgraduate School 
http://www.nps.edu/library 






411 Dyer Road / 1 University Circle 
Monterey, California USA 93943 





GAS ABSORPTION BY ATOMIZATION 


by 


LCDR. JAMES R. BRANSCOME, U. S. NAVY 


end 


LT.(JG) MAVIS X. POLK, U. S. NAVY 


on Assignment fron 


U.S. Naval Postgraduate School, Annapolis, Md. 





SIQS8 
SISAL 


























GAS ABSORPTION BY ATOWIZATION 
by 


Ifdre James Ke | U. 8. Nevy 
and 
Lte(jg) Mevis X. Polk, Ue S. Navy 
on Assignzent fron 


U. 3. Naval Postgreduate School, Annapolis, Nd. 
A THESIS 


Presented to the Graduate Faculty 
of Lehizh University 

in Candidacy for the Degree of 
Vaster of Science in 
Chemical Engineering 


Lehigh University 
1981 








Le 


CERTIFICATE OF APPROVAL 


This thesis is secepted and approved in pertial fulfille 
ment of the requirements for the degree of Master of Science 
in Chemical Engineering 





ile 


ACKHOW LED GQ: ENTS 


This project was proposed and carried out at Lehigh 
University under the supervision of Professor C. W. Simmons, 
to whom the authors express their appreciation for his help=- 
ful criticiam and supgestions. 








TASLE 


Introduction « « « s # @ 
Theery of Atomization . . 
Experimental Apparatus. 
Pigure lt « « « « » 
Pigure 2: .« « «© « e 
Experimental Precedure . 
Method of Analysis .e¢ « 
Table l «eevee 
Table 2 « se eee 
Table 5S «© « «© © «© « 
Table 4 . «6 « «© «© « 
Table GB «ewe ee ee 
Teble 6 .« 6 « e+e e 
Explanation of Tablea . . 
Comparison of Resulta « . 
Semple Calculations « « e« 
Table 7 «ee eee 
Conclusions « « « + # « « 


Bibliography « « e« e« ae 


OF CONTENTS 


file 


eo «6 
e ¢@ 
6 °® 
e 6 
6 ¢ 
> @ 
e.6 6° 
* ® 
6 68 
e @ 
e 8 
° °@ 
e 6 
e ¢@ 
e ® 
» & 
e 6 
e ¢@ 
e °@ 


Page 
e of 
° 0d 
eo oT 
e 29 
« 10 
e ll 
eo 13 
- 14 
.« 14 
« 14 
« 15 
e 16 
» 16 
« 17 
» 18 
« 19 
« 19 
e 20 
e 21 





INTRODUCTION 


Vapor - liquid transfer operations such ae absorption, 
distillation, and stripping end the design of equipnent to 
effect ouh aeparaticna have been the object of much research 
over the last twenty-five years. The rate of mass transfer 
is know to devend on such physical conditions as temperature, 
pressure, equilibrius relations, ani upon the so called effi- 
ciencies of the particular type of apparatus. 

The development of adsorption equipment began with the 
relatively simple process of bubbling the mixture of gases 
through a suitable liquid to selectively absorb one or more 
of the gases. It was soon recognized that the depth of the 
liquid and the size of gas bubbles were important factors. 

In other words, the design of absorption equipment soved in 
the direction of developing conditions of maximum surface osrea 
contact. As a matter of fact all equations develoved to 
calculate production sizes of equipment have thie rather un- 
deterzinable factor of "effective area", 

It was for this reason that we had the development of 
the packed column and the inevitable discussions of the rela- 
tive merits of the size and shape of such packing. Such 
columne are still in most general use and are in general built 
upon the experience that if built high enough, maintaining a 
reasonable mass velocity by control of the diameter of the 
column and free space in the packing and using a sufficiently 
high ratio of moles of absorbins liquid to moles of cas, hish 


recoveries usually in excess of 95 per cent ere realized. As 
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a matter of fact, six of such units in series with an overall 
actual height of 260 feet heve been in operation in the re- 
covery of light oils from coke oven gaa. 

Tt is odvvious that the pumping costs in such units would 
be high but probably the greatest objectio: is that such systems 
tend to plus either by acecwnulation of tar like matertals or by 
resinification of active materials on such large surfaces. This 
results in reduced especity ened higher pumping coat and the 
necessity of perlocic cleaning. 

These otjections lec to the development of epray adsorp-= 
tion systexs sterting from relatively simple sprays felling 
considerable distances in open or partially filled colwmna to 
the most recent Cesign of systems in which the sprays were 
collecteé at different polnts in the column and reciroulated 
in seconcary spray systezs at velocitios in excess of the in- 
let rates. 

At the present time grest progress is being made in thia 
Gesicn, particulerly in the by-product coke industry where 
cefinite comparisons have been madeé with previous units. While 
permission has not been «iven to disclose the exact design, 
it can be said that in tk recovery of armonia from gases, one 
such unit has replaced eicht standard saturator unita and in 
the recovery of licht olls two units in series are giving ree 
Sults equivalent to twelve atandard units of equal heivht and 
substantially the same production. Such results lead one ale 
most inevitably to a study of the application of atomization 


to absorption. 
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THEORY OF ATORIZATION 


The purpose of atomizetion of liquids is to produce a high 
ratio of surface to mass, resulting in an intimate contact be- 
twsen a gas am a liguid. While there ere other so celled methods 
of atomization such as, pressure nozzles ané hich speed rotating 
Gisks, the two fluid or gas stream method of atomization will be 
considered in this study whereby ® gas stream is used to atomize 
a liquié through a common nozzle, 

In any comsercial absorption system there is obviously a 
certain amount of gas to be treated by an equally definite 
quantity of absorbing liquid, because cf tiie closed distillation 
system, to recover the product. A limiting factor, therefore, 
must be developed whereby the gases to be treated sre suffie 
ecient te atomize all of the absorbing liquid. In this sense 
the croblem ie different from that of atomization in oll durn- 
ers where largs excesses of air may be used. 


In effecting the atomization of a liquid « « e, 
forces is applied to the liquid to set it in motion, 
and senerally to constrain it to emerce at sone scage 
of the process as an attenuated film. This film is 
then disrupted into shreds or filaments, either by 
the application of other forces or by the persisting 
balance of enersy in the liquid derived fror the in= 
{tial force which proxcted its flow, The shreds or 
filaments ther break up inte mumbers of smaller frag= 
ments, which thereupon rapidly assume apherical form 
ee Age action of the surfece tension of the liquid 
itself. 

Broedly speakins, therefore, the atomization of 
e liquid . . « involves enforced attermation, followed 
by ligement or filament formation and éGisruption. The 
disruption of the filaments under the action of surfece 
tension follows the te rule, and results in the proe 
Guction of main droplets and Plateau droplets. ‘Since 
the filaments themselves vary creatliy in diareter, the 
resulting main droplets and the aubsidiary droplets 
produced from them vary in size correspondingly, end 
in the aggregate the entire stomized spray is thus 
composed of droplets of a wide range of sizes, 
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It must not be assumed, however, thet there 
fe a clear line of cenarcation between the two 
phases, namely the attenuation and the fllament 
Gisruption. The formation of the fllaments Is 
due in part to the applied force causing ettenu- 
uation and partly to surface tension, and there is 
an interplay of these forcea durin, the atomiz- 
ation process, cerhaps alse with the interven’ ion 
of outside influences, as, for example, of the 
eir directed inte the spray for combustion pure 
POs eSe 

The process of atomization will continve in 
thia way ao long as liquid ie fed to the atom- 
izer and subjected to the attenuation process; 
and the rate of . . « flow may be adjuated, with= 
in limits, to auit requirenents without affecting 
the continulty of the process. 


B-6 neve Gone considerable werk on 


Nukiyama and Tansasewa 
Groep size in -as stream atomization, both with conver» ent 
nozzles and sharp edze orifices. Air was usec to atomise 
water, and the drops were collected om a specially prepered 
011 slide by means of a shutter arrangement. The slides were 
then photographed, the nwsber of drops counted, and the mean 
diemeter a. calculated fron, 

a,= an. An/ix. An (1) 
where An represents the number of drops, the Gianetera of 
which lie between x end Ax. It was found that the rean 
Giometer of the drops were uniform everywhere in the sprayed 
jet with the exception of the extremities. 

The dlameters of the water nozzles a, vere verled by 


theae investizations from 0.2 to 1.0 mm and those of the air 


nozzles D, from i te 5 mm. The air velocity v,, water velocity 


Vv 

=> oy .! 

Vv and air = water volume ratio were also varied, and 
2’ 94/25 


it was found that the drop size decreased with Increasing air 


velocity for toth types of nozzles. It was also found that 
it fe the ratio Q@. that effects the mean dlameter 4, end 








cn 


not the values of v., Ds nor the nature ef the flow of water, 
when the relative velocity (v. ~ v,,) was kept constant. The 
mean Giemeter decreases with the sacceme of Q,/@,up to approxe 
imately 5000, but beyond that the mean Aieneters ave constant 
for a given air velocity. For values Q,/e, beyond 5000, it 
was found thet the mean diameter decreased with an incresse in 
relative velocity, and that the results could be represented 
by the formula 


ay 2 5500/v (2) 
for the convergent nozzle and by 
a. = 3400/v (3) 


for the sharp edge orifice, where a is the mean diameter in 
microns, and y is the relative velocity in meters per second. 
These values are for water only, and vary with the liquid to 
be atomized. The results show apparently that the sharp edged 
orifice is superior to the convergent nogzle in the atomising 


action. The relative velocity v ami the ratio Q,/e were kept 





constant and the size of the air ané water nozrles were veried, 
but no obvious difference in drop size was noted. 

These investigators also sroposed two empirical equations, 
one predicting the surface average drop sige and the other on 
particle size distribution by atomigation with high velocity 
gas streams. 

In the present paper, it is found that the 

distribution of drops at an arbitrary point in a 


sprayed jet can be expressed by a simple empirical 
formula of the type 


dn = ax?” e—>x*, ax 
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where a, b, p, and q ere constants, and x is the 
~gan Glameter of dn drops restricted te the limit- 
ing diaveters (x = dx/2) and (x + dx/2); lee. within 
the range of diameters Gx. fe 

When the velocity and the quantity of the air 
streean are both hich and suffiefent (v. «= 159 # £te 


300 m/s), 3 /2 > 5OCO, we get the values of p and 
gee 2 and * 


es 6 e 6 Thus we obtain 
dn = 0.5 nb?” o~*, ax 


where n is the total number of drops appeared in 
a certain phetomiorogream . e« » » Ii the velocity 
and the quantity of the air streams are noi beth 
high end suffielent, g becomes lesa, than 1 and 
the deeree of uniformity decreases. 


The following expreseicn is derived for the 
man ciameter of the drops 
a 15 XS my (4 \ Oo88 ( Q, \ 105 
a. oN + 597 (=) mee 
where d (measured in microns) = the cianeter of 
e sinelé drop having the same volume - aurface 
ratio as the total sum o; the drops, v x/s = the 
relatige velocity between the liquid and air stream 
g e/en = the density of the liquid, 6 éyne/em,= 
e surface tension of the liquid,, g dynes/em = 
the viscosity of Are liquid, cm the quantity 
of the airs 2. em” /g = the quafitity of the liquid. 
From the above expression it may ve concluded 
that the magnitude of th: drops i2 mainly governed 
by the value of V7/vvo , when the ratio 9/2. is 
larce, whereas the viscosity is of minor iBooPtance 
o © « « But when the ratio 9 /25 becomes leas, the... ¢¢ 
macnitide Le geinly roverned by the value of (4/1 ) . 
(1000 @./g.)“*", and the surface tension gives only 
@ sli ont tariuence oe ee 


These equations were atudied and verified by Lewis et al”. 


and also by Magele ani Svans.” 





EXPERIWENTAL APPARATUS 


The apparatus ueed in this experiment is shown diagrem- 
matically in Figure 1. The carbon dioxide supply was a fifty 
pound cylinder of carbon dioxide. The carbon dioxide rate 
was controlled by means of a standard carbon dioxide reducing 
vaive, and the quantity was measured by means of a gas rotameter. 
The cooling effect due to the throttlin, of the carbon dloxide 
esused fluctuation in the rate of flow.” These fluctusetions 
were eliminated by allowing the carbon dioxide to flow long 
enough to maintain essentially constant temperature snd hence 
constant flow rate through the throttling valve before taking 
readings. ‘The air was supplied by an Ingersoll Fand air com- 
pressor. The sir rate was maintained conatant by means of a 
needle throttling valve, and the rate was measured by means of 
a second gas rotameter. The carbon dioxide and air lines were 
joined upon leaving the respective rotazeter and the mixture 
was led into the mixing chamber of the nozzle Figure 2. 

The water supply was taken from the city water main. It 
was put through e glass wool filter which was placed in the 
supply line. The water rate was measured by a liquid rotameter 
and controlled by meens of two control valves, one placed 
before end one after the rotameter in the line, The weter 
line contained es bleed of* valve for purging. The water was 
introduced into the nozzle fram the back Figure 2 and then 
mixed with the gas mixture in the mixing chamber and then dis~ 
charged into the collector as a fog. 
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The collectar wae sealed to the nozzle at the nozele end 
and open at the dGischerge end. Several different types and sizes 
ef collectors were used as listed in tables # 3 & 4. 

The atomizing nozzle used was a sherp~-edzet gas atomizing 
nogzle, Pisure 2. The design was a medification of that used by 
Nukiyama end Tanasawa,* The water orifice was 0.015 inches and 
the outlet or gas - water mixture nozzle was 0.150 inches in di- 
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1i 
EXPERIMENTAL PROC TDURE 


Metered streans of carbon dioxide and air were mixed and 
fed inte the atomizing nozzle. Rates of both streaxvs were 
maintained constant by manually operated throttling valves. 
The ratio were observed by ~eans of gas rotaneter readings in 
each of the lines. The rotameters were placed so that the 
readings were obtained juat before mixing of ths vases. 

Tap water from the Bethlehem City water mein wes used. 
The water was introduced to the nozzle throuch a liquid rote- 
meter. The temperature of the water was that of the under 
ground lines and therefore varied somewhat from day to daye 
The water rate was raintained constant manually by means of 8 
control valve. 

The water entered the atomizing nozzle from the bdDack and 
then into the atomizing chember throuch a 0,015 inch orifice. 
The gas mixture entered the atomizinz chamber from the side, 
picked up the water and the mixture waa th:~ dispersed inte 
the collector through a 0.150 inch orifice as a foze This fog 
was Gischarvzed into a collector, The collector consisted of 
@ glass pipe. Pipes ef various lencths and disneters were tried 
so as toe note the effect that each had on the fog rattern. The 
end of the tube through which the nozzle fitted vas sealed 
around the nozzle to prevent air from being drawr in by the 
fog leaving the nozzle. The discharge end of the collector 
was left open and the samples for analysis were collected at 
the discharge end. The temperature of the water carbon dioxide 
mixture was then taken at the discharge end of the collect@ » 
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Runs were made in the following manner: The inlet gas 
composition and the gas and liquid rates were fixed. They 
were allowed to run until steady rates could be vaintained. 
This was necessary due to the cooling effect of the carbon 
Gioxide through the reducins valve which would cause fluctu~ 
ations in the carbon dioxide rate for awhile after startinge 
After rates became steacy liguid samples were taken from the 
end of the collector am analyzed. The temperature of the 
water - carbon dioxide mixture was taken at the sempling end 


of the collector. 
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METHOD OF ANALYSTS 


There were two methods of analysis of the water ~ carbon 
diexide solution used. In the first method 10 ml semplea were 
collected in a pipette and introduced into a flask. The ByCO. 
was neutralized by titrating with 0.0527 N Ba( OH), directlye 
Runs 1 - 37 were analyzed by this method. 

It wae felt that some cf the carbon dioxide was being lost 
to the surrouncing air during sampling anc titration aso a 


second method of analysis was tried.” 


In this rethed the semple 
T7>. tSllested ea before in a 10 ml pipette, but was introduced 
into a flask containing 10 ml of 0,0827 N Ba (OH) oe The end 

of the pipetts wan placed beneath the surface of the Ba (OM) > 
when trensferrine the semple, The exceas Bal dB)» was then 
neutralized by titrating with 0.0935 &. WCl. Rune 38 = 48 were 
made to cheek thease two methods of anslysis. It waa epperent 
that carbon dioxide hed been excaping in the first method of 
analysis so the second method wan adopted for tne remaining 


experimental work. 
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TABLE 1 
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Determination of time necessary to obtain constant 
semple using tron pipe 10'11"x2 1/2" as collector. 


Run Time gape Wate?f co CO, absorbed 

mine Rate Rate ere CO, per 

mine CeoremMe 100 ar Ho9 
s i 66 93 2-26 0.056 
1 t 66 93 2.26 0.088 
1 S 66 95 2.26 0,091 
1 4 66 93 2.26 0.163 
i 5 66 $3 2e26 0.165 
2 1 69 81 2e29 0.086 
. r 69 61 2229 0.094 
2 3 69 81 2.29 0.144 
+ 4 69 61 2.29 0.137 
© 5 69 81 2429 0.146 

TABLE 2 


Effect of variation of CO, rate, Collector same as Table il, 


Run ae Water co CO, absorbed 
Rate Rate es C per 
ec/min C.F. 00 H,0 
5 she) 96 0.42 0.076 
% &0 96 C.56 0.098 
§ 80 96 1.05 0.117 
6 89 26 1.52 0.156 
TABLE 3 
Effect of variation of gas composition. Temperature 
was « Collector was same as in Table le 
Run Press Water Air CO €CO CO, absorbed 
psia Fate Rate pate inst are CO, per 
ec/min CoPoMe CoPeMe 100 F209 
7 34.7 128.0 Seu 0.85 2025 0.012 
8 24.7 128.0 1-90 0.76 28.6 0.026 
4 22.7 128.0 1.57 0.73 3107 0,052 
10 23.7 125.5 1.37 0.94 40.6 0.056 
il 2007 126.0 1.50 1.380 50.0 0.092 
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TABLE 4 


Effect of varying size of collector. 
CO. rate 1.26 ©.Fek. air rate 2@ C.F". 
Préssure 32,7 peta, 58.6% CO, in inlet gas 





















Run Type Collector Wator Tg_Mpe CO, absorbed 
Rate ¥ Bre CO, per 
C.Feie 100 arf 4,0 

12 6'x2 3/4" pipe horiz. 92 69 On 084 

13 4'x2 3/4" pive horiz. 92 60 0.128 

14 Wo pipe V2 69 0.063 

15 4'x2 3/4" pipe vert. 67 69 0.033 

16 4'x2 3/4" pine vert. 67 69 0.047 

17 4'xZ 3/4" pipe vert. 85 710 0,035 

18 4'x2 3/4* pipe vert.: 85 70 0,035 

19 2° x1 rubter hose 30 70 0.058 

20 4'x2 3/4" pipe horiz. 88 70 0.110 

21 3'x5 1/2" pipe horiz. 88 70 0.026 

22 39 x5 pipe horiz. 88 70 - 0,081 

23 1'x1 7/8" pipe heriz. 90 70 0.038 

24 1'x1 7/8" pipe horiz. 90 70 0.080 

25 2! x7 pipe horiz. 90 70 0.045 

26 2'x7/a" pipe horiz. 94 70 0.033 

27 2'x7/8" pipe horize 90 70 0.031 

£8 i 90 70 0.022 

29 82 70 4 0.040 

50 85 70 —6O6 O45 

51 85 70 0-041 

52 82 70 6.928 

33 96 70 0,043 

34 is) 70 0.037 

35 / 85 70 6.085 

(constricted end | 
56 92 70 0,031 











1tx2 3/4" pipe horis. 
(open end) 


> Wee 





pr ee ree 


c 


oie «dn Le. 


a3 
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TABLE § 


Comparision of titration methods. as rate am composition, 
pressure am temperature were held constant. ‘Water rate was 
92 cc/min. for runs 37 & 36 and 85 co/mine for runs 39 ~ 47, 
Collector was ea 4! x 2 3/4" pine in a horizontal position. 


Run Gr. CO, absorbed per or. € absorbed per 
100 ger O. Analysed 100 grd HAO. Analysed 
by titretfon with Ba (0H) » by placing 10 =i of 


sample in 10 ml of 
— —~ ¥.- titrating 


OxCcess (OH). with HCL 
37 0,025 0.047 
38 0.027 0.057 
39 0.0387 0,050 
40 0,088 02060 
41 0.035 0.060 
42 0.028 0.044 
43 0.037 0.2059 
a4 0,035 0.059 
45 0,033 0.054 
46 0,037 0.058 
TABLE 6 


sffett of variation of cas composition. Water rate wes 
constant at 100 ec/min. Collector sane as in Table 5S. 


Run TgmP. Press £00 Air GQ CO, absorbed 
pele inlét Rate Rete gr. CO, per 
| C.Pelle C¥F.M. 100 grb 1,0 
48 70 25.0 32.0 1655 0678 0.050 
49 70 29.7 28.5 2.10 0.83 0.046... 
50 68 31.7 16.3 3.06 0.60 0.030 
51 76 2907 50.0 1.20 1.20 0,073 
62 76 — 83.0 -- 52.9-—- 1084 — 0.74 0.054 
BS 76 29.7 27.9 ?.. 07 0,84 0,038 








aL 


EXPLAHATION OF TABLES 


Air rates and csrbon dioxide rates in all tables heve 
been corrected to cuble feet per minute at one atrosphere 
pressure am 70°F, The pressures listed in the tables are of 
the metered gas and not that of the gaa - water mixture. ‘The 
pressure of the cas - water mixture was one atnosnhere. 

Table 1 was prepared to show the time necessary for a 
representative sample to appear at the samplins end of e pipe 
11! 10" long. Table 2 indicates the effect of varying gas rate 
upon atomisation and hence the emount of gas absorbed from 
pure carbon dioxide. Table 5 shows the results of using a 
carbon dioxide - air mixture for the gas and varying the rates 
and composition of the cas mixture. Table 4 shows the effect 
of different type collectora on the amount of carbon dloxide 
absorbed. The carben dioxide and air rates were maintained 
constant but the water rate varied somewhat due te the water 
main pressure. Rune 12 - 16 were wade one dey and runs 17 « 
$6 were made the next day. Teble 5 shows a comparison of 
analytical methods. Two samples were taken on each run. Runs 
57 and 38 were made one day and runs 39 = 47 were made the next 
Gaye All semples of runs 1 - 36 had been analyzed by titration 
with barium hydroxide. Table 6 indicates the affect of chang- 
ing gas composition on the amount of carbon dioxide absorbed. 
The method of analysis used on the semples for table 6 was 
that of neutralization of the sample with exceas barium hydrox- 
ide and titration of the excess alkali with hydrochloric acid, 
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COMPARISON Of RESULTS 


The results of this experiment were compared with results 


10 


obtained from a packed column experiment™” in order to judge 


the effectiveness of atomization in edsorption. The data from 


the literature! 


was converted tc srams of carbon adloxide per 
hundred grams of water as e basis of comperison. Three runs 
from Table II, page 991, reference 10 wore found to have pere- 
centace composition nearly the same as runs made in the present 
experiment and these runs were selected for comparisone 

These comparisons cen be used only as rough indicationa 
because of inability at that early date (1927) to construct 
columns large enough and because of the lack of modern instrue 


mentations 
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Sample calculstions using deta from reference 10 to con 
vert results to grams of carton dloxide per 100 grems of water. 


Data teken from Table #II, page 991, reference 10 






16.0,= ¢ of CO, in inlet gas 
21.4°C = Tempefature of inlet gas 
3.94 1it/min = inlet gas rate 
7.2 = % of CO, in exit gas 
2204 C = Température of exit gas 
3.56 1it/min = exit cas rate 
74.6 lit/min = water rate 

8.8°C = water temperature 


5e94 x 16 x _ " = 9664 liters of COg in inlet gas con to S. C. 
@ 





3256 x .O072 * x = 257 liters of Cm in exit gas con te B. Ce 
> 
e 


(s586 = 5357) x 44 = .009 grams of CO,/100 grame of H,0 
eet X 





TABLE '7 

Method of adsorption Composition 

€ CO, 
Packed Column 16.0 
Atomization 16.3 
Packed Colum 29.2 6.018 
Atomization 2769 0.027 
Packed Column 3301 0.021 


Atomization S202 0,055 
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CONC LUSIONS 


The work cone in this experiment was of an exploratory 
nature into the field of adsorption by atomization. The come 
parision of results with those found in the literature on 
adsorption by use of packed columns shows that apparently a 
hicher degree of absorbate in absorbent can be obtained by 
the method of atomization then by the method of packed col- 
UMN » 

When pure carbon dioxide was used as the gas, it was 
found, Table 1, that the handbook" equilibrum values of car- 
bon dioxide in water could be atteined almost instanteneously 
by the method of atomization. 

It should be pointed out that the experimentel equipment 
used was of a fairly rough design anc also that the accuracy 
of the data from the literature which was used as ea tasis of 
comperision was not verified by the authors. The authors cone 
template doing further work in this field using better equip- 


ment and different syste>s. 
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